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(54) SHAPE DETECTING DEVICE 

(57)Abstract: 

PURPOSE: To provide the shape detecting device 
capable of accurately detecting the picture position of 
an object even when the shape of the scanning window 
does not coincide with the shape of the picture of the 
object or even when the scanning position of a scanning 
window does not coincide with the position of the object. 



CONSTITUTION: The device is provided with a visual 
sensor 1, picture memory 2, position discrimination 
means 1 1 discriminating the position of the objective 
picture, edge point detecting means 12 having plural 
sampling line windows with proper length which detect 
the picture density at the position of the detected 
picture and detecting the edge point of the picture 
density on the sampling line window as the contour point 
of the objective picture, and shape setting means 12 
setting the contour line of the objective picture from the 
contour line position. 
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2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Configuration detection equipment characterized by providing the following. The 
visual sensor which picturizes the object which should detect a configuration and outputs 
the image information. The image memory which the image information which the 
aforementioned visual sensor outputted is digitized, and is memorized as image data. An 
outline position judging means to judge the outline position of the picture of an object. An 
edge check appearance means establish the sampling line window of the predetermined 
length who detects picture concentration two or more in the outline position of the picture 
which the aforementioned outline position judging means judged, and detect the edge point 
of the picture concentration on these sampling line windows as a profile point position of 
the picture of an object, and a configuration setting means set up the border line of the 
picture of an object from two or more profile point positions which the aforementioned edge 
check appearance means detected. 

[Claim 2] An outline position judging means is configuration detection equipment according 
to claim 1 whose operation expression to which the outline position of the circular picture of 
an object is judged in a circular scanning window, and a configuration setting means sets 
the border line of the picture of an object from two or more profile point positions is an 
equation of a circle. 

[Claim 3] An outline position judging means is configuration detection equipment according 
to claim 1 whose operation expression which is classified at the polygon vertex of the 
polygon which judged the outline position of the picture of an object in the polygon 
approximation arbitrary, configuration scanning window which carried out polygon 
approximation of the border line of the picture of the object of an arbitrary configuration, 
and the configuration setting means approximated, and which sets up the border line of the 
picture of an object from two or more profile point positions for every field is a linear 
equation. 

[Claim 4] An edge check appearance means is configuration detection equipment according 
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to claim 1, 2, or 3 which has the detecting element which detects the position which carries 
out primary differential processing of the image data, and has the differential peak value 
from the inside or an outside on a sampling line window as a detection edge point. 
[Claim 5] An edge check appearance means is configuration detection equipment according 
to claim 1, 2, or 3 which has the detecting element which detects the position which first 
exceeds the differential threshold which carried out primary differential processing of the 
image data, and was beforehand decided from the inside or the outside on the sampling line 
window as a detection edge point. 

[Claim 6] An edge check appearance means is [ the concentration difference in the interval 
defined from the inside or the outside on the sampling line window, and ] configuration 
detection equipment according to claim 1, 2, or 3 which has the detecting element which 
detects the position which is most in agreement with the concentration- gradient threshold 
as which the ratio with the defined interval was computed, it asked for the concentration 
gradient, and the concentration gradient was determined beforehand as a detection edge 
point the account of before. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] From the image information which picturizes an object with an 
image pck-up means, and is obtained like the erector of the production line of works, this 
invention recognizes the configuration, position, and posture of an object, and relates to the 
configuration detection equipment used for the visual recognition which performs 
positioning and a quality judging of machine operation. 
[0002] 

[Description of the Prior Art] Although various configuration detection principles are used 
for configuration detection equipment from the former according to the configuration of a 
use and an object, the conventional example of the configuration detection equipment 
which uses the configuration detection principle which has relation in this invention is 
explained based on drawing 10 - drawing 12 . 

[0003] Drawing 10 is the block diagram showing the composition of the conventional 
example, and this conventional example detects on a picture the position of the center of a 
circular object that there is no contrast of light and darkness, like the screw hole which the 
configuration detection object was able to make in sheet metal in addition to a border line, 
and is used for positioning of the machine operation like a screw stop erector etc. 
[0004] In drawing 10 , a visual sensor 1 like a television camera picturizes the object which 
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should detect a configuration, and outputs the image information. An image memory 2 
digitizes the image information which the visual sensor 1 outputted, and memorizes it as 
image data. As shown in drawing 11 , the border- line configuration detection means 3 scans 
the image data which the image memory 2 has memorized by the circular window 5 
doubled with the configuration of the picture of an object, and detects the position whose 
circular window 5 corresponds with the picture of an object. 

[0005] Drawing 11 explains the principle in which the profile configuration detection means 
3 of drawing 10 detects the position and center position of a circular object at high speed by 
the border-line configuration window, and the circular window 5 is a border line 
configuration window whose border line and configuration of a criteria picture of a circular 
object correspond. In this circular window 5, as the circular window 5 and the line windows 
4a~4h for concentration difference detection cross at right angles, they are arranged. These 
line windows 4a-4h for concentration difference detection are with the outside of the 
circular window 5, and the inside, and detect the outside image data 6 and the inside image 
data 7. 

[0006] The profile configuration detection means 3 scans the picture memorized by the 
image memory 2 in the circular window 5. The line windows 4a-4h for concentration 
difference detection performing this scan by the outside and the inside of the circular 
window 5 The outside image data 6 and the inside image data 7 are detected, in each 
scanning position The picture concentration difference of the outside image data 6 and the 
inside image data 7 which each line windows 4a4h for concentration difference detection 
detect is investigated. It detects whether the picture concentration difference is beyond a 
concentration difference-threshold value, and the position of the circular window 5 with 
most line window numbers for concentration difference detection which are a picture 
concentration difference beyond a concentration difference-threshold value in the line 
windows 4a~4h for concentration difference detection is detected as a picture position of a 
circular object. Since this method of detection can be performed by easy measurement and 
easy comparison, it is detectable high speed. 
[0007] 

[Problem(s) to be Solved by the Invention] Quickly whether with the composition of the 
above-mentioned conventional example, the circular window 5 has a circular picture in a 
scanning position in a scanning pitch big [ ****** / near the picture which is detection **** 
quickly and should be detected ] however, scanning **** In order to detect the true position 
of a picture, it is necessary to make the scanning pitch after approaching fine and to make 
the circular window 5 correctly in agreement with a circular picture, and there is a trouble 
that a limitation is in improvement in the speed. 

[0008] Moreover, the position detection precision by the line windows 4a-4h for 
concentration difference detection Since it was set to one half of Windows [ 4a-4h ] length, 
when Windows [ 4a-4h ] length is short set below to the permission length corresponding to 



detection precision, the diameter of the picture of a circular object, As the diameter of the 
circular window 5 is not in agreement, for example, it is shown in drawing 12 , when the 
diameter of the circular window 5 becomes smaller than the diameter of the picture of a 
circular object As mentioned above, the position of the circular window 5 with most 
numbers of the line window for concentration difference detection with the picture 
concentration difference beyond a concentration difference-threshold value It does not 
become the picture and this cardiac position of a circular object, but the circular window 5 
becomes the position inscribed in the border line of the picture of a circular object, and 
there is a trouble that one half of the errors of the difference of the diameter of the circular 
window 5 and the diameter of the picture of a circular object may occur. 

[0009] Even if this invention solves the above-mentioned trouble, and does not make a 
scanning window in agreement with the picture and accuracy of an object and the 
configuration of a scanning window and its configuration of the picture of an object do not 
correspond, it makes it a technical problem to offer the configuration detection equipment 
which can detect the position of the picture of an object correctly and quickly. 
[0010] 

[Means for Solving the Problem] The visual sensor which picturizes the object which should 
detect a configuration and outputs the image information in order that the configuration 
detection equipment of this invention may solve the above-mentioned technical problem, 
The image memory which the image information which the aforementioned visual sensor 
outputted is digitized, and is memorized as image data, In the outline position of the 
picture which an outline position judging means to judge the outline position of the picture 
of an object, and the aforementioned outline position judging means judged An edge check 
appearance means to prepare the sampling line window of the predetermined length who 
detects picture concentration two or more, and to detect the edge point of the picture 
concentration on these sampling line windows as a profile point position of the picture of an 
object, It is characterized by providing a configuration setting means to set up the border 
line of the picture of an object from two or more profile point positions which the 
aforementioned edge check appearance means detected. 

[00 11] Moreover, in order that the configuration detection equipment of this invention may 
solve the above-mentioned technical problem, it is suitable for an outline position judging 
means that the operation expression to which the outline position of the circular picture of 
an object is judged in a circular scanning window, and a configuration setting means sets 
the border line of the picture of an object from two or more profile point positions is an 
equation of a circle. 

[0012] In order that the configuration detection equipment of this invention may solve the 
above-mentioned technical problem, moreover, an outline position judging means The 
outline position of the picture of an object is judged in the polygon approximation arbitrary 
configuration scanning window which carried out polygon approximation of the border line 



of the picture of the object of an arbitrary configuration. It is suitable that the operation 
expression which is classified at the polygon vertex of the polygon which the configuration 
setting means approximated and which sets up the border line of the picture of an object 
from two or more profile point positions for every field is a linear equation. 
[0013] Moreover, in order that the configuration detection equipment of this invention may 
solve the above-mentioned technical problem, it is suitable for an edge check appearance 
means to have the detecting element which detects the position which carries out primary 
differential processing of the image data, and has the differential peak value from the 
inside or an outside on a sampling line window as a detection edge point. 
[0014] Moreover, in order that the configuration detection equipment of this invention may 
solve the above-mentioned technical problem, it is suitable for an edge check appearance 
means to have the detecting element which detects the position which first exceeds the 
differential threshold which carried out primary differential processing of the image data, 
and was beforehand decided from the inside or the outside on the sampling line window as 
a detection edge point. 

[0015] moreover , it be suitable to have the detecting element which detect the position 
which be most in agreement with the concentration gradient threshold as which the edge 
check appearance means computed the ratio with the interval determined as the 
concentration difference in the interval defined from the inside or the outside on the 
sampling line window the account of before , and it asked for the concentration gradient in 
order that the configuration detection equipment of this invention might solve the 
above-mentioned technical problem , and the concentration gradient be determined 
beforehand as a detection edge point . 
[0016] 

[Function] A visual sensor picturizes the object which should detect a configuration, the 
image information is outputted, and it digitizes the image information which the 
aforementioned visual sensor outputted, memorizes the configuration detection equipment 
of this invention as image data, and till the place where an outline position judging means 
judges the outline position of the picture of an object, it is [ but ] good, no matter what 
method [ which is learned from the conventional example ] an image memory may use. 
[0017] The operation by which the position detection equipment of this invention is 
characterized is as follows. 

[0018] First, the sampling line window of the predetermined length who detects picture 
concentration is established in the border-line position of the picture which the 
aforementioned outline position judging means judged two or more. By providing an edge 
check appearance means to detect the edge point of the picture concentration on these 
sampling line windows as a profile point position of the picture of an object Even if the 
position of a scanning window is not in agreement with the position of the profile of the 
picture of an object If the gap of the position is contained in the length of the 



aforementioned sampling line window, since the edge point of the picture concentration on 
a sampling line window is detectable as a profile point position of the picture of an object, 
the profile point position of the picture of an object is correctly detectable. Although two, the 
gap for the configuration and size of a scanning window not being in agreement with the 
configuration and size of a picture of an object and a gap of the scanning position of a 
scanning window, become a cause, generating of the above of a position gap As mentioned 
above, since it is correctly detectable even if there is a gap, even if the configuration and 
size of a scanning window are not in agreement with the configuration and size of a picture 
of an object And in the scan of a scanning window, even if it does not make a scanning 
window in agreement with the picture and accuracy of an object, the position of the picture 
of an object is correctly detectable. 

[0019] And the border line of the picture of the object of arbitrary configurations can be 
approximated by providing a configuration setting means to set up the border line of the 
picture of an object from two or more profile point positions which the aforementioned edge 
check appearance means detected. 

[0020] Moreover, the scanning window of an outline position judging means is a circular 
scanning window, and the configuration detection equipment of this invention can perform 
correctly detection of the center position of a circular object, and detection of a diameter, 
when the operation expression to which a configuration setting means sets the border line 
of the picture of an object from two or more profile point positions is an equation of a circle. 
[0021] The configuration detection equipment of this invention moreover, the scanning 
window of an outline position judging means It is the polygon approximation arbitrary 
configuration scanning window which carried out polygon approximation of the border line 
of the picture of the object of an arbitrary configuration. When the operation expression 
which is classified at the polygon vertex of the polygon which the configuration setting 
means approximated and which sets up the border line of the picture of an object from two 
or more profile point positions for every field is a linear equation, detection of the position of 
the object of an arbitrary configuration and a setup of a configuration can be performed 
correctly. 

[0022] Moreover, an edge check appearance means carries out primary differential 
processing of the image data from the inside or an outside on a sampling line window, and 
the configuration detection equipment of this invention can detect a detection edge point 
without a theory top error, when it has the detecting element which detects a position with 
the differential peak value as a detection edge point. 

[0023] Moreover, an edge check appearance means carries out primary differential 
processing of the image data from the inside or an outside at a sampling line window top, 
the operation time becomes short and the configuration detection equipment of this 
invention can accelerate detection, when it has the detecting element which detects the 
position which exceeds first the differential threshold decided beforehand as a detection 



edge point. In addition, although few errors are in a detection edge point, since this error is 
shifted to the inside or outside to the same extent in this direction to the border line for 
which it should ask, the error generated in the result of an operation of a position becomes 
the grade which can be disregarded. Furthermore, if it detects from the inside and an 
outside, when the picture of an object has lapped other the shape of a picture and the said 
heart, two pictures which have become said heart-like and are can be separated. 
[0024] Moreover, an edge check appearance means compute a ratio with the interval 
determined as the concentration difference in the interval defined from the inside or the 
outside the account of before on the sampling line window, and the configuration detection 
equipment of this invention ask for a concentration gradient, and when it have the 
detecting element which detect the position which be most in agreement with the 
concentration gradient threshold as which the concentration gradient be determined 
beforehand as a detection edge point, the operation time become short and it can accelerate 
detection. In addition, although few errors are in a detection edge point, since this error is 
shifted to the inside or outside to the same extent in this direction to the border line for 
which it should ask, the error generated in the result of an operation of a position becomes 
the grade which can be disregarded. Furthermore, if it detects from the inside and an 
outside, when the picture of an object has lapped other the shape of a picture and the said 
heart, two pictures which have become said heart like and are can be separated. 
[0025] 

[Example] The example of the configuration detection equipment of this invention is 
explained based on drawing 1 - drawing 9 and drawing 11 , and drawing 12 . 
[0026] The block diagram in which drawing 1 and drawing 2 show the basic composition of 
the configuration detection equipment of this invention, drawing 4 - drawing 6 are 
drawings showing the fundamental configuration detection principle of this invention. 
Drawing 7 [ in / the 1st example / in drawing 3 ] and drawing 8 are drawings in the 2nd 
example showing operation to which it doubled with the configuration of the picture of each 
object. 

[0027] First, the 1st example used when the configuration of the picture of an object is 
circular is explained based on drawing 1 - drawing 6 . 

[0028] In drawing 1 , the visual sensor 1, the image memory 2, and the outline position 
judging means 11 are the same as the visual sensor 1 of the conventional example, an 
image memory 2, and the profile configuration detection means 3, and the edge check 
appearance means 12 and the configuration approximation means 12 constitute the feature 
of this invention. 

[0029] The visual sensors 1, such as a television camera, picturize the object which should 
detect a configuration, and output the image information. An image memory 2 digitizes the 
image information which the visual sensor 1 outputted, and memorizes it as image data. As 
shown in drawing 11 , the border-line configuration detection means 3 scans the image data 



which the image memory 2 has memorized by the circular window 5 doubled with the 
configuration of the picture of an object, and detects the position whose circular window 5 
corresponds with the picture of an object. The circular window 5 is a border-line 
configuration window whose border line, configuration, and size of a criteria picture of a 
circular object correspond. In this circular window 5, as the circular window 5 and the line 
windows 4a 4h for concentration difference detection cross at right angles, they are 
arranged. These line windows 4a~4h for concentration difference detection are with the 
outside of the circular window 5, and the inside, and detect the outside image data 6 and 
the inner image data 7. 

[0030] And the border- line configuration detection means 3 scans the picture memorized by 
the image memory 2 in the circular window 5. The line windows 4a-4h for concentration 
difference detection performing this scan by the outside and the inside of the circular 
window 5 The outside image data 6 and the inside image data 7 are detected, in each 
scanning position The picture concentration difference of the outside image data 6 and the 
inside image data 7 which each line windows 4a-4h for concentration difference detection 
detect is investigated. It detects whether the picture concentration difference is beyond a 
concentration difference -threshold value, and the position of the circular window 5 with 
most numbers of the line window for concentration difference detection which has a picture 
concentration difference beyond a concentration difference-threshold value in the line 
windows 4a*4h for concentration difference detection is detected as a picture position of a 
circular object. Since both detection operations and comparison operations in this case are 
easy, detection is accelerable. 

[0031] However, although it is a premise that the diameter of the circular window 5 is in 
agreement with the diameter of the border line of the circle configuration of the picture of a 
circular object as the column of Object of the Invention described, this method of detection 
If it is difficult to always make both in agreement and it makes length which is the line 
windows 4a-4h for concentration difference detection the length corresponding to position 
detection precision, as shown in drawing 12 , for example When the diameter of the circular 
window 5 becomes smaller than the diameter of the picture of a circular object The position 
of the circular window 5 with most numbers of the line window for concentration difference 
detection which is a picture concentration difference beyond a concentration 
difference -threshold value Do not become the picture and this cardiac position of a circular 
object, but the circular window 5 becomes the position inscribed in the picture of a circular 
object. One half of the errors of the difference of the diameter of the circular window 5 and 
the diameter of the picture of a circular object occur, and the called-for center position turns 
into an approximation hit heart position instead of the actual central point of the picture of 
an object. 

[0032] The edge check appearance means 12 is a means to detect a center position more 
nearly actual than an above approximation hit heart position. As shown in drawing 3 , two 
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or more radial sampling line windows 14a- 14h of predetermined length are set up from the 
approximation hit heart position 16. on each radial sampling line window 14a- 14h each 
edge points 15a- 15h ** asking - these edge points 15 " a~15h is detected as an exact profile 
point position 

[0033] The exact profile point position which the edge check appearance means 12 obtained 
as was the above is used for the configuration approximation means 14, it detects the circle 
configuration of the picture of an object based on the equation of a circle, and asks for the 
center position. 

[0034] Drawing 2 is a flow chart which shows operation of this example. 
[0035] In the process which incorporates the picture of Step 1 to an image memory 2, a 
visual sensor 1 picturizes the object which should detect a configuration, the image 
information is outputted, and an image memory 2 digitizes the image information which a 
visual sensor 1 outputs, and memorizes as image data. 

[0036] In the process which detects the approximation -position of the profile configuration 
of the object of Step 2, like [ the profile configuration detection means 3 ] the conventional 
example, as it is shown in drawing 11 , the image data which the image memory 2 has 
memorized is scanned by the circular window 5 doubled with the configuration of the 
picture of an object, and the position whose circular window 5 corresponds with the picture 
of an object is detected. The circular window 5 is a border line configuration window whose 
border line and configuration of a criteria picture of a circular object correspond, and as the 
circular window 5 and the line windows 4a*4h for concentration difference detection cross 
at right angles, it is arranged. These line windows 4a 4h for concentration difference 
detection are with the outside of the circular window 5, and the inside, and detect the 
outside image data 6 and the inside image data 7. And the picture memorized by the image 
memory 2 is scanned in this circular window 5. In this scan the line windows 4a4h for 
concentration difference detection by the outside and the inside of the circular window 5 
The outside image data 6 and the inside image data 7 are detected, in each scanning 
position The picture concentration difference of the outside image data 6 and the inside 
image data 7 which each line windows 4a- 4h for concentration difference detection detect is 
investigated. It authorizes whether the picture concentration difference is beyond a 
concentration difference -threshold value, and the position of the circular window 5 with 
most numbers which have a picture concentration difference beyond a concentration 
difference -threshold value in the line windows 4a _ 4h for concentration difference detection 
is detected as an approximation -position of a circular object. 

[0037] the edge check appearance process by the radial sampling line window of Step 3 is 
shown in drawing 3 - as - two or more radial sampling line windows 14a- 14h of the 
approximation hit heart position 16 to predetermined length - setting up - each radial 
sampling line window 14a- 14h top - each edge points 15a- 15h asking - these edge points 
15 -- a- 15h is detected as an exact profile point position 
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[0038] The principle which asks drawing 4 - drawing 6 for the above-mentioned edge points 
15a- 15h is shown. 

[0039] By the method shown in drawing 4 , the position which performs primary 
differential processing from the inside or an outside to image data, and becomes the 
differential peak value of the primary differential on the aforementioned radial sampling 
line window 14a- 14h is detected as detection edge points 17a- 17h. Although the position of 
the edge point itself is detectable, since according to this method of detection the primary 
each radial sampling line windows [ 14a* 14h ] overall length is differentiated and the 
differential peak value is calculated further, it takes time. As this cure, although it is not 
the position of the edge point itself, the point which has shifted similarly with the 
inclination of abbreviation regularity is detected as an edge point, and how to negate a gap 
of the inclination of this abbreviation regularity mutually at the operation process of a 
center position is shown in drawing 5 and drawing 6 . 

[0040] By the method shown in drawing 5 , the position which first exceeds the differential 
threshold L which performed primary differential processing from the inside or the outside 
to image data, and was decided beforehand at the aforementioned radial sampling line 
window 14a- 14h top is detected as detection edge points 18a- 18h. By this method, although 
Error a is among the true detection edge points 17a- 17h, since this error a is shifted to the 
inside or outside to the same extent in this direction to the border line for which it should 
ask, the error generated in the result of an operation of a position becomes the grade which 
can be disregarded. 

[0041] By the method shown in drawing 6 , the position which is most in agreement with 
the concentration -gradient threshold which computed the ratio with the interval 
determined as the concentration difference in the interval defined from the inside or the 
outside the account of before, asked for concentration gradients 20a and 20b, and was 
defined beforehand at an aforementioned radial sampling line window 14a- 14h top is 
detected as detection edge points 19a- 19h. By this method, although Error b is among the 
true detection edge points 17a- 17h, since this error b is shifted to the inside or outside to 
the same extent in this direction to the border line for which it should ask, the error 
generated in the result of an operation of a position becomes the grade which can be 
disregarded. 

[0042] In addition, in the case of the method shown in drawing 5 and drawing 6 , if it 
detects from the inside and an outside, when the picture of an object has lapped in the 
shape of [ of other pictures ] the said heart, two pictures which lapped in the shape of the 
said heart can be separated. 

[0043] In the detection process of the approximation configuration of the detection edge 
point of Step 4 to an object The detection edge points 17a- 17h, 18a- 18h called for at the 
above-mentioned step 4, About 19a- 19h, two or more combination of three detection edge 
points is constructed, and is taken out at the interval defined beforehand, the main 
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coordinate of a circle is searched for based on the equation of a circle from these three edge 
points, and the peak point of the frequency graph of the main coordinate is detected as a 
true center position of the picture of an object. 

[0044] Although this example is the case where the picture of an object is a circle 
configuration, even when the pictures of an object are arbitrary configurations other than a 
circle, it can detect the true center position of the picture of an object like the case of a circle 
configuration. 

[0045] Next, the 2nd example used when the configurations of the picture of an object are 
arbitrary configurations other than a circle is explained based on drawing 7 * drawing 9 . 
[0046] Drawing 7 shows the polygon approximation arbitrary configuration window 21 used 
when the configurations of the picture of an object are arbitrary configurations other than a 
circle. 

[0047] Since the 2nd example is the same as the 1st example except using this polygon 
approximation arbitrary configuration window 21, explanation of a portion is omitted 
similarly. 

[0048] The polygon approximation arbitrary configuration window 21 of drawing 7 
approximates with a polygon the criteria-border line of the picture of the object which it is 
going to detect. And the line window 22 for concentration difference detection is formed two 
or more each side of the polygon approximation arbitrary configuration window 21. 
[0049] If the image data which uses this polygon approximation arbitrary configuration 
window 21, and an image memory 2 memorizes is scanned Two or more line windows 22 for 
concentration difference detection like the case of aforementioned drawing 11 by the 
outside and the inside of the polygon approximation arbitrary configuration window 21 The 
outside image data 6 and the inside image data 7 are detected, in each scanning position 
The picture concentration difference of the outside image data 6 and the inside image data 
7 which each line window 22 for concentration difference detection detects is investigated, 
and it authorizes whether the picture concentration difference is beyond a concentration 
difference-threshold value, in the line window 22 for concentration difference detection The 
position of the polygon approximation arbitrary configuration window 21 with most 
numbers of the line window 22 for concentration difference detection with the picture 
concentration difference beyond a concentration difference "threshold value is detected as a 
picture position where the picture of the arbitrary configuration of an object exists. 
[0050] Since this method of detection can be performed by easy measurement operation and 
easy comparison, it is detectable high-speed. 

[0051] Drawing 8 shows the sampling window 24 used by this example. Like drawing 3 , in 
the position of the polygon approximation arbitrary configuration window 21 detected by 
the above, two or more sampling line windows 24 are made to intersect perpendicularly, 
and it is set as each side of this polygon approximation arbitrary configuration window 21. 
The detection edge point 24 is detected by the aforementioned method shown on these 
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sampling line windows 24 at drawing 4 - drawing 6 . 

[0052] For every field classified at the polygon vertices 23A-23L of the polygon 
approximation arbitrary configuration window 21 which shows the detection edge point 24 
of a large number obtained by drawing 8 to drawing 7 , drawing 9 carries out straight-line 
approximation with a linear equation, asks for the approximation straight line of 26A-25L, 
detects those intersections as approximation straight-line intersections 27A-27L, and 
detects these as a picture position of an object. 
[0053] 

[Effect of the Invention] Since the configuration detection equipment of this invention 
detects the edge point of the picture concentration of two or more sampling line windows of 
predetermined length and makes this the point on the border line of the picture of an object 
Even if the configuration size of a scanning window, the configuration of the picture of an 
object, and the size are not in agreement And since those gaps are contained in the length of 
a sampling line window and can detect the position of the picture of an object to ** and 
accuracy in the scan of a scanning window even if it does not make a scanning window in 
agreement with the picture and accuracy of an object The effect that highly precise and 
quick position detection can be performed is done so. 
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^ne>^it>yj >y^-r > r x > F^±T<&BB»ft 
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